This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (put are not limited to): 
. BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
. FADED TEXT . 

. ILLEGIBLE TEXT 

. SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

9 BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
. GRAY SCALEDOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



United States Patent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 

Address: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Virginia 223 1 3- 1450 
www.uspto.gov 



I ATTORNEY DOCKET NO. | CONFIRMATION NO. [ 



APPLICATION NO. 



FILING DATE 



FIRST NAMED INVENTOR 



10/067,890 



02/08/2002 



7590 



10/08/2003 



Finnegan, Henderson, Farabow, 
Garrett & Dunner, L.L.P. 
1300 I Street, N.W. 
Washington, DC 20005-3315 



Takeyuki Suzuki 



[ 



04208.0136 



8020 



EXAMINER 



ALANKO, ANITA KAREN 



ART UNIT 



PAPER NUMBER 



1765 

DATE MAILED: 10/08/2003 



to 



Please find below and/or attached an Office communication concerning this application or proceeding. 




PTO-90C (Rev. 10/03) 




UNITED STATE&m>ARTMENT OF COMMERCE 

U.S. Patent and Tnrcleniark Office 

Address: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 



APPLICATION NO./ 


FILING DATE 


FIRST NAMED INVENTOR/ 


ATTORNEY DOCKET NO. 


CONTROL NO. 




PATENT IN REEXAMINATION 





EXAMINER 



ART UNIT 



PAPER 



lies' 5 



DATE MAILED: 



Please find below and/or attached an Office communication concerning this application or 
proceeding. 



Commissioner for Patents 



PTO-90C (Rev.04-03) 



Attached please find a machine assistei 




islation of JP 7-211750 A. 



Anita K Alanko 
Primary Examiner 
Art Unit: 1765 



PTO-90C (Rev.04-03) 



JP7-21 1 750-A THOMSON 



DERWENT 



MACHINE-ASSISTED TRANSLATION (MAT): 



(19) imnm] (19)[issuing country] 

H *S«|#fFJt ( J P ) Japan Patent Office (JP) 

(12) [temmftl] (12)[GAZETTE CATEGORY] 

(A) Laid-open Kokai Patent (A) 

(11) [&M#-fH (11)[KOKAI NUMBER] 

7-211750 Unexamined Japanese Patent Heisei 7-211750 

(43) (43)[DATE OF FIRST PUBLICATION] 

W7¥(1 9 9 5) 8^11 August 11, Heisei 7 (1995.8.11) 

0 

(54) [mM(D%m (54)[TITLE of the Invention] 

V — Y7 v—J* b^^W&jjfe lead frame and its manufacturing method 

(51) mmmw^mw,QM (5i)[ipcint.ci.6] 

H01L 21/60 311 W H01L21/60 311 W6918-4M 

6918-4M 23/50 Y 

23/50 Y K 

K 

[$£flft$] [REQUEST FOR EXAMINATION] No 

m^<Dm 2 [NUMBER OF CLAIMS] 2 

[iHmifM] FD [FORM of APPLICATION] Electronic 

l±^m 6 [NUMBER OF PAGES] 6 

(21) [tJBJg#-t] (21 )[APPLICATION NUMBER] 

6-2 3 3 4 4 Japanese Patent Application Heisei 6-23344 



10/3/2003 



1/23 



(C) DERWENT 



JP7-211750-A THOMSON 



OERWEMT 

(22) [fcBIIHl (22)[DATE OF FILING] 

¥^6# (1 994) 1J324 January 24, Heisei 6 (1994. 1.24) 

H 

(71) ItHmX] (71)[PATENTEE/ASSIGNEE] 

imrnrn^-] [id code] 

000002185 000002185 

[&z&Xte%W] [NAME OR APPELLATION] 

y Sony Corp. 

UmXit^m ] [ADDRESS or DOMICILE] 

^Sa n pJH[Z^D a pJI| 6 T@ 7# 
35^ 

(72) 138IH#1 (72)[INVENTOR] 

[ ] [NAME OR APPELLATION] 

HI? @i Nagano Mutsumi 

l&ffiXlt^m ] [ADDRESS or DOMICILE] 

^MfBp p pJHI2:^p B pJll6Tg 7# 

35t y~H^#*±(*i 

(72) [mW%] (72)[INVENTOR] 

[ft£ ] [NAME OR APPELLATION] 

±H $S?& Osawa Kenji 

l&mXlZJgm) [ADDRESS or DOMICILE] 

MMU&nmt&weTB 7# 

(72) [3PJ#] (72)[INVENTOR] 



10/3/2003 



2/23 



(C) DERWENT 



JP7-211750-A 



THOIVISOIM 

* m 



DERWENT 



[ft*] 



[NAME OR APPELLATION] 

Ito Makoto 



(74) mmx] 

[#S±] 



[ADDRESS or DOMICILE] 



(74)[AGENT] 
[PATENT ATTORNEY] 

[NAME OR APPELLATION] 

Okawa Hideaki 



(57) [mm] 



(57)[ABSTRACT of the Disclosure] 



[@ft] 

ML, y-K4 
(DMMKA >~f— y— K4 • 4 

4yi-—V— K4 <t I 
c ©^y^ii £ ©raoflflte 



[PURPOSE] 

The back-side base_end_part of the inner lead 
4 is connected to the surface tip of each outer 
lead 1 through the middle metal layer 2, in the 
lead frame which attached the reinforcing tape 8 
which fixes the positional relationship during the 
inner lead 4*4 on the surface of this inner lead 
4, the detection by the light of the recognition 
mark for the alignment between the inner lead 4 
and the bump electrode of IC which a bonding 
apparatus performs can be performed reliably. 



mm 



[CONSTITUTION] 

The recognition mark metal layer 5 which has 
the recognition mark 7 by through-hole 6 with 
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;RiI?L6 fcckSWWN'— 9 7 £ the same material as the inner lead 4 is 

%1r&WM^ — ?&WhM 5 £\ attached on the adhesive surface of a 

^ (DWM^— ? 7 ^Wi&T 1 — 7" reinforcing tape 8 so that this recognition mark 7 

1)*bitfytii w t& 0 MSc^rt" 5 0 may overflow a reinforcing tape. 

[ADVANTAGE] 

&WkM 5 i^tg^Jx The strength of the light of the light reflected on 

M LtcJt t s 6 SriiiB L the recognition mark metal layer 5 surface and 

Tfair^^MoTr&V^t© the light which passes a through-hole 6 and 

%<D$$M%; 2\%{tir 5 ^ i s "C hardly returns can be digitized, and since the 

£ N ny^^h^^/^/i lack of a contrast is lost, a detection 

S^-CtfeW^fe impossibility stops arising. 



• to):- 

k i 1 7 



(5) 



r . hh(~( 

l.: jVjj j.- 'v- - 





5 -S^-7^ftl : 



One example 

(A) Top view 

(B) B-B line expanded-view surface 

1 Outer lead 

2 Middle metal layer 

4 Inner lead 

5 Recognition mark metal layer 

6 Through-hole 

7 Recognition mark 

8 Reinforcing tape 
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[Bt#Sl] [CLAIM 1] 

QTVP— li — K<7)^Si5fe^ The back-side base_end_part of an inner lead 

^{Z^f^^M^^jYLX^ is connected to the surface tip of each outer 

— y — K©I HS^pP^rS^ lead through a middle metal layer, in the lead 

^ co^ l/~f~ y — KO^ffi frame which attached the reinforcing tape which 

{c4 y — K P^flift I3#, fixes the positional relationship during an inner 

^la^^Sli^x^— y^g^rL lead on the surface of this inner lead, the 

fc y — K7 u^-Atci5V^Tx recognition mark metal layer which is made of 

ilE^^x— ^©gc^fMt^^ -t the same material as the above-mentioned 

fiM y-f-— ] J — FkWICffiWfr inner lead and for which it has a recognition 

bteVWMJltek&mM-?— 9 mark by a through-hole attaches the adhesive 

^^ir&WM^'--? feJ^M&s surface of the above-mentioned reinforcing tape 

ZL<DWM~?— 9 fr^<j&y L '—y p fr so that this recognition mark may overflow a 

b&frtiSi-X 0 tSS^StfCV^ reinforcing tape. 

<£> w i: £r#t§fc i:t5!J-K7i/ The lead frame characterized by the 
— above-mentioned 

[ft*® 2 ] [CLAIM 2] 

yxyp— y — Kt^S^SS The process which forms simultaneously an 

^fc^Tfi&MM&Mf&Ltc y — inner lead, and a recognition mark metal layer 

Vy l/-A#©57 ^ ^ — y — with the recognition mark by a through-hole in 

KW©ffi fc>f >"^— y — K t , the surface by the side of the anti-outer lead of 

^il?L{dct <5fP$r^— 9 ^r^L the lead-frame material in which the middle 

tcWM^—P&MM t ^Wl^K metal layer was formed on the metal layer used 

ffMt^lS^ as an outer lead, the process which attaches a 

_hfE-f yi"— V — KXD^W^ reinforcing tape on the surface of the 

— ^^JSJltf)^®^ ffi^T^ above-mentioned inner lead and a recognition 
7^ H-f^t-y - mark metal layer so that the tip of an inner lead 
K<05teiSSIflJtffi1ft-^^-^4feaS and the recognition mark formation part of a 

^-^Mp|5^-©M3i recognition mark metal layer may overflow this 

7 1 — T^fc^^HiS i 5 ^Sc# reinforcing tape at least, the process which 

^<SI?lcb, exposes the back-side of a recognition mark 

iteffi^T 1 — ^©S^f^tSoV^ metal layer to the down side while forming an 

T±f2T #^^-y — K£&5& outer lead by the selective etching with respect 

MJlfCjfrf SiiiRftP^f-^ to the metal layer which constitutes the 
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{^ck^T^ — y — K £7F^jH~ above-mentioned outer lead after attachment of 

&M>M<D the above-mentioned reinforcing tape, it had 

g®£TfliJf-RtH£ii-5I@ these at least. 

t \ The manufacturing method of the lead frame 

< <t tUx-fcr t which manufactures the lead frame of Claim 1 

1 1~<5ff ^jl 1 f2<c<£> y — K7 characterized by the above-mentioned 

[3BM03¥«B*ttMl [DETAILED DESCRIPTION of the 

INVENTION] 



[0 0 0 1 ] [0001] 

[^§±<7^lJffl#5?] [INDUSTRIAL APPLICATION] 

^3§?Ef3u y — K7 \s— # This invention relates to the lead frame which 

tc#T#^— y KOS^ffiifcSSi attached the reinforcing tape which connects 

pPtc^ffl^^SSr^UT^ >^ the back-side base_end_part of an inner lead to 

— y — KWJt®2^^£r^$i: a lead frame, especially the surface tip of each 

^L(T>4 y — K<£>^5 outer lead through a middle metal layer, and 

M^f y — KKO^WSKIfi* fixes the positional relationship during an inner 

@^ 1 5if Jir-y^M L lead to the surface of this inner lead, and its 

tc ] J~ K7 \/—J*b^ -?:©M3a manufacturing method. 

[0 0 0 2] [0002] 

[t£*©S«] [PRIOR ART] 

T ABK^ff^ioV^T. y — K7 In a TAB technique, position recognition by the 

ix— A<7M >"J~— y — K<t I C bonding apparatus of a TAB tape required in 

(OWt&^ y KtSrSftftJ order to carry out bonding of an inner lead of a 

7*4 ^i~3fci?>fCi&3lftTA lead frame, and the electrode pad of IC 

Br-^lyfV l^SSfifc automatically, generally the recognition mark 

J: S&fifSttfcfiJu -it£^> y — metal layer of an inner lead and this layer is 

K7 1^— J±(D^<— 7s t &<52f?y formed in the polyimide tape surface used as 
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4 5 Fx— ~f^MKA y-f— ]) the base of a lead frame, and it is made to be 
— ¥' b\^M<DWM-?— ? earned out by detecting the recognition mark 

4-?FMt-Cjo#, -ttfJfgflN— metal layer optically. 



[0 0 0 3] 

06 (A), (B) fit*© J: 5ft 

y - K7 Aogfp^^-rt 

<DX\ (A) lifflll, (B) »4 
»W^-*&JRl£^-f»riiiBI 

-K7U-A©f# (-<— 

c f4R>f y — K b i: |r!H# 

$ *LfcU3?gri» P> ft £fgi$ 



[0003] 

FIG.6(A) and (B) show the principal part of such 
a lead frame, (A) is a perspective diagram, (B) 
is sectional drawing which shows a recognition 
mark metal layer. 

In this figure, a is a polyimide tape which is the 
base (base) of a lead frame, b is an inner lead 
which is made of a copper foil, c is a recognition 
mark metal layer which is made of a copper foil 
formed simultaneously with this inner lead b. 



[0 0 0 4] 

mh. me (b) 

a feat l risft^-^ & 

M mt> fflffi * «r HBJt t , 
•£ ©KH # W-T 6 - t «t 

fozfamvx&wmmzft^x 

V^fc 0 



[0004] 

That is, as shown in FIG.6(B) in the 
conventional case, the recognition mark metal 
layer b is formed on the polyimide tape a, the 
light for a detection is irradiated from the 
recognition mark metal layer side to the 
polyimide tape a, the recognition mark was 
recognized by detecting the reflection light. 
The strength of the light which originates in the 
difference of the light reflex rate of the 
recognition mark metal layer b which is made of 
copper, and that of the polyimide tape a 
specifically was digitized, picture information 
was built, it was processed, and the position 
was recognized. 
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[0 0 0 5] 



[0005] 



.MCte, S8lft-7— 

o ft # 5 <£> flllti 4 v n m 
MX*footc 0 



[PROBLEM to be solved by the Invention] 

In the conventional lead frame mentioned 
above by the way 

The contrast of the light reflected on the 
recognition mark metal layer b surface and the 
light reflected on the surface of the polyimide 
tape a is not sufficiently strong, therefore, exact 
position recognition cannot be performed, or 
generating of the trouble of becoming a position 
recognition impossibility was caused. 
Since this led to the failure of the operation 
stop, unsatisfactory generating, and an 
apparatus, it was the problem which cannot be 
disregarded. 



[0 0 0 6] [0006] 

#&!J§fiwtf)<fc It succeeded in this invention that such a 

1kir^-< %&&frltc-k<DX*h X) , problem should be solved. 

fgJUfc-v— ? (DjtlZ £ &%klti&l$. It aims at providing the lead frame which can 

H(C=ff 0 rt©tt5 y — K7 perform the detection by the light of a 

\y~J^ t „ %:<DW!£j5fe$:%k@< recognition mark reliably, and its manufacturing 

-f-Sr. b£B&)ti-Z> a method. 



[0 0 0 7] 



[0007] 

[MEANS to solve the Problem] 

The lead frame of Claim 1 , the recognition mark 
metal layer which is made of the same material 
as an inner lead, and has a recognition mark by 
a through-hole was attached on the adhesive 
surface of a reinforcing tape so that this 
recognition mark might overflow a reinforcing 
tape. 



10/3/2003 



(C) DERWENT 



DERWENT 



K b ft 3 &JRJg±fc * 

& tmifc t - ? £ Ji € o $ g 
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It is characterized by the above-mentioned. 
The manufacturing method of the lead frame of 
Claim 2, the process which forms an inner lead 
and a recognition mark metal layer in the 
surface of the lead-frame material in which the 
middle metal layer was formed on the metal 
layer used as an outer lead, simultaneously, the 
process which attaches a reinforcing tape on 
the surface of the above-mentioned inner lead 
and a recognition mark metal layer so that the 
tip of an inner lead and the recognition mark 
formation part of a recognition mark metal layer 
may overflow this reinforcing tape at least. 
It is characterized by having the 
above-mentioned process at least. 



[0 0 0 8] 



[0008] 



It™ 

uzt/v b*mmm izm z> ft v ^ 
b <D%v>m% * 2 mt ltm 

ts&esgUL immm^mb^ 



[OPERATION] 

According to the manufacturing method of the 
lead frame of Claim 1 , the recognition mark is 
formed in the part protruded from the reinforcing 
tape of the through-hole. 
Therefore, the strength of the light of the light 
reflected on the surface of the recognition mark 
metal layer of the light for a detection and the 
light which passes the through-hole of a 
recognition mark metal layer, and hardly returns 
to surface side can be digitized, and picture 
information can be built. 

Therefore, a risk that the contrasts of the light 
which returns to a bonding apparatus may run 
short disappears, as a result, a risk that the 
situation of the incorrect position recognition 
and the position recognition impossibility by the 
lack of a contrast may occur disappears. 
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(A), 

(B) fi«0jy-K7^-A 
<Z)T\ (A) fispffiB, (B) fi 

(A) (DB-B«te^ragl 

5 0 /im©M^ 

0!lx.fcf3~5 // m(DTJV^=-^ 
A (#E£0IJ;tfcf 9 9. 9 9 9%) 
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According to the manufacturing method of the 
lead frame of Claim 2, a recognition mark metal 
layer can be formed simultaneously with a lead 
frame, a lead frame without a risk mentioned 
above at the time of a position detection that a 
contrast is insufficient and that it may be 
generated can be built without increasing a 
manufacturing process. 

[0009] 

[EXAMPLES] 

Hereafter, this invention lead frame and its 
manufacturing method are demonstrated in 
detail according to an illustration Example. 
FIG. 1(A) and (B) show the principal part of one 
Example of this invention lead frame, (A) is a 
top view, (B) is the expanded sectional view of 
the B-B line of (A). 

In the figure, 1 is an outer lead which is made of 
thickness, for example, a 150 micrometer 
copper foil, 2 is the middle metal layer which is 
made of thickness (purity, for example, 
99.999%), for example, 3 to 5 micrometer 
aluminum, and plays a role of an etching 
stopper which prevents etching an inner lead on 
the occasion of the etching for outer-lead 1 
formation. 



[0 0 10] [0010] 

3 ti^ y =^TifiS"Cx Tfls% — 3 is a plating base layer, it formed in order to 
J*frbt£%> ^fffl&JSS 2 ±{c make the copper-coating layer used as an inner 

4 y-f-— y — K£ &<5#H * lead easy to form on the middle metal layer 2 
M&j&ffcL^j < i~Z>1tlblZ.j&$t which is made of aluminum, it is made of 
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£thtch<DX\ ff^tfilx-tfl^- thickness (purity, for example, 99.999%), for 

2 n m<7)i|5] (^ig$J;Uf 9 9 . example, 1 to 2 micrometer copper. 

9 9 9%) frhfe^o 4 lii^f y 4 is an inner lead and is made of thickness, for 

1-*— y — K"£\ J¥^^Jx.fi* 1 5 example, 15 to 20 micrometer copper, it formed 

— 20 ii m<Di|5l/^fb& 9 , iliR by plating as a mask the resist film formed 

&]fcMf$&tltc Hf£"^ selectively. 

[0 0 11] [0011] 

5 fi^f y-K4i fn)!!^ 5 is the recognition mark metal layer which are 

K^)\p]^{zMf^^titcWM^^ the inner lead 4 and this layer, and was formed 

?&!^J9jX\ Kil?L6 /6>ibfc<5 simultaneously, the recognition mark 7 which is 

t&M^ — f 7 ^ff^^c £ tiT made of a through-hole 6 is formed. 

So !&!$^— ? 7<7)JF^f4^ El A cross is also possible for the shape of the 

2 (A) X 5 K+^Pl&X recognition mark 7 as shown in FIG.2(A). 

t>^V>l^ [rIHI (B) (Ctj^J; A perfect circle is also possible as shown in this 

2fcKRT?tJ^U £fc**L figure (B). 

U^(DJ&, ^Jx.^L^^-Cfeo Moreover, the form of other than that, for 

X h & V \ example, L-shaped form, is sufficient. 

[0 0 12] [0012] 

8 ]) — K4 , 4 > •*■ 8 is the reinforcing tape attached on the inner 

(DM^^^^^titcW^'r— ~f lead 4,4... surface, it is made of thickness, for 

T\ JW-£ffil7L&l 2 5 ii m(D$\ example, a 125 micrometer polyimide, it forms 

^LfiM^y-f ^ K/O^bft^ ^ in the rectangle frame, the positional 

W^^f^ £ tlXio V) ^ ^4 1/ relationship during each inner lead 4*4 is fixed. 

V — K4 • AW\(D{\LWM% Inside this reinforcing tape 8, the tip of each 

£@a£LTV><5 0 ZO^&'r— inner leads 4 and 4... overflows. 

y 8 (D^M\z.\i^^ y — However, the recognition mark 7 formation part 

K4, 4, •■(7)5 l c^gp^^; < ^tl4 of the recognition mark metal layer 5 is also 

LTV^5^\ WM^— protruded. 

5 (DMWi^~ $ And the recognition mark metal layer 5 

ttlLTV^o ^Lt> ISf^^ — becomes independent of inner lead 4,4... of this 

t&MM 5 fifplii (7M y layer, and this inner lead 4,4... is a difference. 

K 4 N 4 N —k fel&iL The middle metal layer 2 and the plating base 
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layer 3 are not connected to a back-side, but 
the position is being fixed only by only attaching 
the surface on the back-side (adhesive surface) 
of a reinforcing tape 8, the back-side of the 
recognition mark metal layer 5 is exposed 
below. 



[0 0 131 

tui\ i3{C/7ti BAR 
Jf 5 T*Rtti t fcft t Bfffi 

must /v t*mmm km e> & ^ 
% t <D%v>?m & 2 m<tvxm 

lot, ^y^'^y^mM^m 



[0013] 

According to such a lead frame, show in FIG. 3, 
the recognition mark metal layer 5 
It forms and attaches so that a recognition mark 
7 formation part may overflow this reinforcing 
tape 8 into the back-side of a reinforcing tape 8, 
and the back-side of the recognition mark metal 
layer 5 is exposed to the bottom. 
Therefore, the through-hole 6 of the light and 
the recognition mark metal layer 5 which were 
reflected on the surface of the recognition mark 
metal layer 5 of the light for a detection can be 
passed, the strength of a light with the light 
which hardly returns to surface side can be 
digitized, and picture information can be built. 
Therefore, a risk that the contrasts of the light 
which returns to a bonding apparatus may run 
short disappears, as a result, a risk that the 
situation of the position recognition impossibility 
by the lack of a contrast may occur disappears. 



[0014] [0014] 

HI 4 (A) Tb^. (D) tilUKC FIG.4(A) or (D) is sectional drawing which 

7F Ltc V — K7 U'— A coll iis # shows the manufacturing method of the lead 

i£ £r I?!Ji|S 7F~$~WiM HI X h frame shown in FIG. 1 in order of a process. 
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So (A) ftf 04 (A) {ZTFir (A) First, forming in the surface of the copper 

X 0 T^^^-y — Ykt£Z> foil 1 used as an outer lead the middle metal 

il^lfg 1 (D^MWM^K^z.T 7V ^ layer 2 which is selectively made of aluminum 

-^A^P)/i5^^j|f 2 £ as shown in FIG.4(A), furthermore, the plating 

ff^L, fLtcf^P^Jljl 2^ base layer 3 which is made of copper is thinly 

Mfc^X-^Q^frb y*cT formed in this middle metal layer 2 surface. 

i&M3&M<Mf$irZ>o r^k ^ In addition, although the two layers structure 

T^&MM 2 (D^M\L J> y^TM has been accomplished by the middle metal 

Jf 3 ti&Wtipffl&M layer 2 and the plating base layer 3 since the 

S 2 1 1 y *Ti&M 3 t ~C— if plating base layer 3 is formed in the surface of 

iSSrfiULt^Si 5 the middle metal layer 2, in FIG. 4, these were 

fiK ^^±M4i^^Xti^ti shown like a single layer structure for 

b &^MWikfr<Dt$ < Ltc 0 convenience. 

[0 0 15] [0015] 

(B) ^td, 12)4 (A) {CtjH" (B) Next, forming the resist film 9 selectively on 

^ 7 ^rTifiJi 3 <£>H{g an outer lead 1 as shown in FIG.4(A) including 

^^feT^^-y-Klli^^ the surface of the plating base layer 3. 

i?x hR9£S&ttK7gfiJGi- Specifically, this is coated by the thickness of 20 

<5 0 AfWftfcKJu Ml9 micrometer, using a liquid resist or an 

t LX W is hfoS electrodeposition resist as a resist film 9, 

W±H# l^v^ h Srffl V\ rti exposure processing using a photo mask is 

£#!J;U£2 0 iimOUfn- performed and, after that, the resist film 9 is 

"r^y^L, 7*h^7?%% formed by performing a development. 

V^"COR3fe*DfSS:^TV\-t©^^ However, it is formed so that it may have the 

£ f£ J: 9 l/v^ pattern of a negative to the inner leads 4 and 

7s HI 9 ©J^fifeSrfr3 #\ -ttt 4..., the recognition mark metal layer 5 which 

fit 7# fife 1"'<#>f >-^-— y — K should be formed. 

4 N 4 N •••Stl ? ^!Sfe'v w -^^JS The cross of a mark is made to come to cross 
Jf 5 {Z.Ml-X^jf(Ds<# — right-angled one character width of 0.1 - 0.15 

^T^Scfc 9 f-7FM1~3 0 mm, and length of 0.3-0.4 mm. 

0. 1 5mm, 0. 3-0. 
4 mmO-^^Ift 
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OMIfflCD^jO. 5mm^O| 
^fctJS «fc 5C*ot^5. 
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[0016] 

In this Example, the recognition mark metal 
layers 5 and 5 are provided in two near a 
diagonal of a device hall. 
The position of these recognition mark metal 
layers 5 and 5, must be the position where a 
recognition mark 7 formation part overflows this 
reinforcing tape 8 at least when the rectangle 
frame-like reinforcing tape 8 attaches later, and 
remaining at least one part does not overflow a 
reinforcing tape 8. 

In this example, mark 7, and about 0.5 mm 
square of region of the periphery of it overflow a 
reinforcing tape 8 into inside. 



[0 0 17] 

(C) fcfc, iifEUv^ MI9 
K 4 RxmWr?— ? 5 £ 
£fi0!l£W: 1 5-2 0 nmtm 



V 3 



5?* HI 9 S:Si|«t-r5o 14 
(C) ttl^* MBtSrfBJBtUfc 

f^* Hl9 t LXM 



[0017] 

(C) Next, forming the inner lead 4 and the 
recognition mark metal layer 5 by plating copper 
by considering the above-mentioned resist film 
9 as a mask for example. 
15 to 20 micrometer is suitable for the thickness 
of this inner lead 4 and the recognition mark 
metal layer 5. 

In addition, when it forms thickly more and 
thickness of plating is made thicker than the 
resist film 9, there is a risk that plating may grow 
also in the direction of a flat surface, and 
between each inner lead may short-circuit. 
After the above-mentioned plating is completed, 
the resist film 9 used as a mask is exfoliated. 
FIG.4(C) shows the state after exfoliating a 
resist film. 

Thus, the inner lead 4 and the recognition mark 
metal layer 5 are formed by plating copper by 
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;Ufi|s|£r^ y^tSr kfok *9 considering the resist film 9 as a mask for 

A !i — K4 RXffflm-*- example. 

^^H5S:Mt5 0t\ II Therefore, compared with the case where it 

(DMtfiRj^y ^Vtf\Z. X VMffc forms by copper selective etching, the inner 

5i§aicttt£LT-f y*t— ] J lead 4 and the recognition mark metal layer 5 

— K 4 lkT$Wffli~?~? ^HH 5 can be formed with high accuracy. 
£ffiM^^?f£$H~<5 ^ t It is because side etching does not arise. 

<So ^l^^f^ f ^ K^yf Therefore, the through-hole 6 which 

^^j6 s ££&V^£>T?fc<5 0 t£ accomplishes each inner leads 4 and 4..., mark 

ot N #>f y — K4 x 4 , 7 of the recognition mark metal layer 5 can be 

WM^—f&MM 5(D-? formed in very high accuracy. 

[0 0 18] [0018] 

(D) y — K4, (D) Next, laminating the rectangle frame-like 

4, •'•W^ffifcjg?|^#^(7)ffi3fe reinforcing tape 8 on the surface of the inner 

T—ys&yK^—h-tZo*: Ieads4and4... 

©ft, J¥l^& (!/ — After that, an outer lead is formed by the 

l±(D~<— 7s) l {Z)$irZ)W\Wifa selective etching from both surfaces with 

b<DM$l#)3L y^y^izX T respect to the thick copper foil (base of a lead 

#*-y- KSr^fifefSo ^ frame) 1. 

<t#, n r> A/^^&S^ The middle metal layer 2 which is made of 

Wi&MM 2 y "fl/^f^ Yv aluminum plays a role of an etching stopper 

y<t LX<D&^l%$kL* 4 l/~f then, it prevents eroding the inner lead 4 and 

— y — K 4 J H&f8fc-v— 2 the recognition mark metal layer 5. 

5 ^ISli ^tL^O^rl^Co fph In addition, the back-side of the recognition 

Cl <D t tlftv-^^IS 5 © mark metal layer 5 is exposed to the bottom at 

*B#T«K:*ffl-*-5o*©&, this time. 

T£*— KlftWVt- The garbage of the middle metal layer 2 is 

y — F4%-?x?b Lt^F^ removed by after that etching the middle metal 

MS 2 y^f-lsy-f^ Zbiz layer 2 by considering an outer lead 1 and the 

J: 19 $*f®&MM2<D^^%&& inner lead 4 as a mask, furthermore, the 

l&^U ]£{z.?i y^TMM3<D garbage of the plating base layer 3 is also 

*M#fcl&*'t-5o -fZks removed. 
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|4 (D) fCTjvf" <fc 5 tc ]} — K Then, a lead frame is perfected as shown in 

7 U-J»ft%$CtZ>o FIG. 4 (D). 

[0 0 19] [0019] 

Z(D£ 5 & y — K7 A(7)®t According to the manufacturing method of such 
^^&(cJ;tUi\ IBH^— a lead frame, the recognition mark metal layer 5 

MS 5 £r^f l/^— y — K4 t Wl can be simultaneously formed in the same 

C#^}~C(p1 ZTMXfplWrFizj&tft process by the same material as the inner lead 

i-Z>Zbffi-?%Z<DX\ 4. 

^^11)15 02J$i~5fc#>{c Therefore, a special process is not needed in 

t$m<DJM$:>&W:b LfcV\, $6 order to form the recognition mark metal layers. 

o~C\ y — K7 A^isIfS Therefore, the lead frame shown in FIG. 1 can 

£>if 2JP£:{¥ 5 - t ta < HI 1 Ktf be obtained, without accompanying the 

Ltc y K7 u— A£r#£ " increase in a lead-frame manufacturing 

/3*T*#5o process. 

[0 0 2 0] [0020] 

HI 5 fi^PJ y — K7 A (7) FIG. 5 is a top view which shows the state after 

M^^&fcfcV^X^f y — the reinforcing-tape 8 attachment at the time of 

F IRXfWiM-*— ?&J$:M 5 <D also forming dummy film 4a at the time of 

7F^JcH#f£^ 5 ^-H4 a £ formation of the inner lead 4 and the recognition 

LtcWtiiteiotf &ffi<j&'r'—y p 8 mark metal layer 5 in the manufacturing method 

^^k^^M^^irW-M^Xh of the lead frame of this invention. 

<5 o w © y 5 ^-K 4 a fi N 7 ^ This dummy film 4a, when the selective etching 

9 — y ^- K 1 £r^$t1~<5 /t #><7) by the shower etching for forming an outer lead 

-y-Y !7^- {z. 1, in the part which becomes sparse of pattern 

$}^yJ-l/sf(D$k\z^ 4 density of an inner lead, for example, the part 

y — y<D/<$~ls$£&(DM\ZLt£ used as a device hall, the etching stop layer 2 

<5 p£5t\ fflz-lii'f/^ 7s^~/v which is made of thin aluminum fractures by the 

ht£%>1$bft\c$$\^XW^T/\'^ pressure of spray, in order to prevent 

~ $ J±frht£Z>^y s f'>'y* V encroaching from the part by which etching 

y y"M 2fp>*-f \s*—<Dl£JjX*ffc liquid was beaten to the surface by the side of 

^ y ^ > Pl&fcl&tifcU an inner lead of the etching stop layer 2, and 

ftfrb^ y^-yf?- Y yZ?M 2 eroding an inner lead, it formed that the middle 

(DA y~f~ y — KffiOffi{cftA metal layer 2 should be reinforced in this part at 

LX4 y — K£rflSfc-t"5 the sparse part of arrangement density of an 
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^t^Vo±^-^>tMz^ 4i/1r inner lead. 

— U — K<OiStt4fS^>Sft©SR4> In addition, this dummy film is removed with that 

(DWM^&^X^Wi&WtM plating base layer 3, when removing the plating 

2%m&lT'<<Mf&£tltch<D base layer 3. 

~Cfc§ 0 ^.<£>^5 ^Mfi^ About the formation technique of this dummy 

y^yi&M 3 £rl££i"f~<5 t #(c film 4a, it proposed by this application and the 

^<D^ ^^rTii3 <t#(£|&^ patent application (reference-number 

£ti3 0 r©^5-l4a (DM S93079968) which applied on the same day. 

tHKLfcWWffi* (lifts 
93079968) KJ: 

[0 0 2 1 ] [0021] 

[3B93©3&*] [ADVANTAGE of the Invention] 

li^f 1(D])~ K7 Afi, The lead frame of Claim 1, the recognition mark 
ffi^x^yo^^Stc, ±f2 metal layer which is made of the same material 

l/^y^ y — K£[HCttW#>t>& as the above-mentioned inner lead and for 

DSiiJLfCctS^p^^— ^ £r^T which it has a recognition mark by a 

^4fcSS^ w<£> through-hole attaches the adhesive surface of a 

^/^ffijjfrr— zffrb'k reinforcing tape so that this recognition mark 

9 {cg?5f£tiTl^^ may overflow a reinforcing tape. 

t ^SS[^t5tOtfc5o ^ It is characterized by the above-mentioned. 

oT, fi^S 1 <© y — K7 l^— Therefore, according to the lead frame of Claim 
jMCcfctU;fc\ ffiltt^— 1, the recognition mark is formed in the part 

"r—^frb&fytti Lfc%$ft{zM protruded from the reinforcing tape of the 

ii7L^J:9?KJSfe*tLTV^SO through-hole. 

"C\ 1&\tif%%<DWM^~?&M Therefore, the strength of the light of the light 

M tf^ffit^JH" LtcJt t , MM reflected on the surface of the recognition mark 

^^^^Mif ^Wii?L£iIi§ L metal layer of the light for a detection and the 

f5£^^®fl0fcM£>ft^3fe£ light which passes the through-hole of a 

<D%<D^M^c 2{tt^fc LTSH&ffif recognition mark metal layer, and hardly returns 

#£ro< 5 r. bftX% <S 0 t£o to surface side can be digitized, and picture 

~C\ a^ls^f 4 y^lldot information can be built. 

< %%<D^ > hy^h ifi^&-t Therefore, a risk that the contrasts of the light 
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Sfc-^ft^'ft < & tU MV^tfi which returns to a bonding apparatus may run 

^(D^y h^FJS:MJ;<5SS short disappears, as a result, a risk that the 

^fi^fi, $LWMWft&>b\ s o situation of the incorrect position recognition 

^fi§;i s ^dfe"f Sio^tifcfe < and the position recognition impossibility by the 

£o lack of a contrast may occur disappears. 



[0 0 2 21 

flf#5l 2 © y — K7 1^— A©3K 

Lfc y — K7 v~K^(D^M\z. 
_bfS-r V-*— y - K&tflB 

Mil own-? - * m w w <d 

5o ^r, w#S2©y-K 
^JiJi * y - k y a t mm 

**l©fcl^y — Y7\s— A£$|l 



[0022] 

The manufacturing method of the lead frame of 
Claim 2, the process which forms an inner lead 
and a recognition mark metal layer in the 
surface of the lead-frame material in which the 
middle metal layer was formed on the metal 
layer used as an outer lead, simultaneously, the 
process which attaches a reinforcing tape on 
the surface of the above-mentioned inner lead 
and a recognition mark metal layer so that the 
tip of an inner lead and the recognition mark 
formation part of a recognition mark metal layer 
may overflow this reinforcing tape at least. 
It is characterized by having the 
above-mentioned process at least. 
Therefore, according to the lead frame of Claim 
2, a recognition mark metal layer can be formed 
simultaneously with a lead frame, and a lead 
frame without a risk mentioned above that a 
contrast is insufficient and that it may be 
generated can be built, without increasing a 
manufacturing process. 



[BRIEF DESCRIPTION OF THE DRAWINGS] 



m 1 1 [fig. 1] 

( A) , ( B ) y — F"7 (A) and (B) show one Example of this invention 

\s — A<D — ocoM'^M^Tjk'p^, lead frame, (A) is a top view, (B) is a B-B line 
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<DX\ (A) fi^ppjffHk (B) li cross-section-diagram figure. 

[02] [FIG. 2] 

(A), (B) f±fg>f$-v > (A) and (B) are top views which show the 

S | J<7>^5t£$J&^"t~ 5 PiSIH"Cfc individual example of a shape of a recognition 

5o mark. 

[0 3] [FIG. 3] 

if.^M<^>^}p^ : k^irWrMM'Xh It is sectional drawing which shows the effect of 

<5 0 this invention. 

[El 4] [FIG 4] 

(A) Jb^. (D) ftBll^L (A) Or (D) is sectional drawing which shows the 

fc V — K 7 v— kcdW&^^^c manufacturing method of the lead frame shown 

IfS)iI(-7F"^®T®H"CfoSo in FIG 1 in order of a process. 

[H5] [FIG 5] 

U-K71/- A co^^ii?S"C ^ It is the top view which shows the case where a 

5 — fll^rTF^Sc L/ciH-a ^^"f 1 ? dummy film is formed in the manufacture 

ffilK] "Cfo 6 o process of a lead frame. 

[HI 6] [FIG 6] 

(A), (B) f4t£35#iJOgg|S£- (A), (B) shows the principal part of a prior art 

7Fi~t)(D"C > (A) fi^HMHk (B) example, (A) is a perspective diagram, (B) is 

ItWr^MXh^o sectional drawing. 

W^(DBm ] [Description of Symbols] 

1 Tt?&—y — Y 1 Outer lead 

2 tpfflikmM 2 Middle metal layer 
4 ^^-t-y-K 4 Inner lead 



5 piSHfe^ if 'sMM 5 Recognition mark metal layer 

6 JtiiJL 6 Through-hole 

7 13!$-^—^ 7 Recognition mark 

8 ffi^ix— 7° 8 Reinforcing tape 
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One example 

(A) Top view 

(B) B-B line expanded-view surface 

1 Outer lead 

2 Middle metal layer 

4 Inner lead 

5 Recognition mark metal layer 

6 Through-hole 

7 Recognition mark 

8 Reinforcing tape 



[0 2] [FIG 2] 



(I) (B) 
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The top view which shows the individual example of a shape of a recognition 
mark 

5 Recognition mark metal layer 

6 Through-hole 

7 Recognition mark 
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im3] [FIG. 3] 
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Sectional drawing which shows effect 
The light for a detection 



[El 4] [FIG. 4] 
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Sectional drawing which shows a manufacturing 
method in order of a process 
(Resist film) 
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[FIG 5] 
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The top view in which the case where a dummy film is formed is shown 
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[FIG. 6] 
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Prior art example 

(A) Perspective diagram 

(B) Sectional drawing 
The light for detection 
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